Activation of mammalian target of rapamycin signaling in spatial learning.
Novel protein synthesis is an essential element of various learning paradigms. Although pharmacological and genetic strategies have indicated the importance of translational activation in learning, the specific signaling pathways that are activated in the brain remain unclear. Here, we show that mammalian target of rapamycin (mTOR), a key serine/threonine protein kinase in translational control, is activated in hippocampus of the learning rat as revealed by in vitro kinase assay, Western blotting and immunohistochemistry. The substrates of mTOR, eukaryotic initiation factor 4E-binding protein (4EBP) and p70S6 kinase (p70S6K) are phosphorylated, and total protein synthesis is enhanced, in the learning hippocampus. Furthermore, the inhibition of mTOR by chronic infusion of rapamycin, a specific inhibitor of mTOR, into the ventricle retards the establishment of spatial learning. Thus, mTOR signaling is activated during learning, enhances translation, and plays a crucial role in the spatial learning.